1 Aim: The Neotropics have the highest terrestrial biodiversity on earth. Investigating the 2 relationships between the floras of the Neotropics and other tropical areas is critical to 3 understanding the origin and evolution of this mega-diverse region. Tribe Dorstenieae (Moraceae) 4 has a pantropical distribution and almost equal number of species on both sides of the Atlantic.
INTRODUCTION 10
The Neotropical ecozone has been defined as the region from central Mexico to southern 11 Brazil (Morrone, 2014). The Neotropics hold the highest terrestrial biodiversity on earth
MATERIALS AND METHODS
1 Specimen and sample collection 2 In this study, we follow the classification of Clement & Weiblen (2009) with (Table 1) . We included 83 6 species (93 taxa) representing all currently recognized Dorstenieae genera and 54% of the 7 species within tribe Dorstenieae (Table S1, we also collected samples of 22 more species in 8 Dorstenieae and they were finally excluded in the main analyses, see below). Additionally, five Orthologs present in at least three taxa were included in a new seven-taxon HybPiper reference 19 consisting of in-frame CDS. This expanded reference contained approximately 500 genes. 20 Assembly of all reads then proceeded as follows. We first trimmed low quality bases and To ensure that quality trimming worked as expected, we 1 examined a subset of reads were both before and after trimming with FastQC 2 (https://www.bioinformatics.babraham.ac.uk/projects/fastqc/). Reference-guided assembly then 3 proceeded with HybPiper (Johnson et al., 2016), using the new reference described above. 4 Briefly, the program works as follows: reads are sorted by gene based on the reference. Local de 5 novo assemblies are carried out using SPAdes (Bankevich et al., 2012), and coding DNA 6 sequences (CDS) are predicted using Exonerate (Slater & Birney, 2005) . When a gene is 7 assembled into several disconnected contigs-common in degraded samples where the fragments 8 (and therefore effective read length) are very short-HybPiper scaffolds these short contigs in 9 the correct order based on the reference. In the event that multiple genes are assembled for a 10 single target, HybPiper distinguishes orthologs from paralogs using a combination of alignment 11 length and identity relative to the reference. HybPiper outputs include in-frame CDS sequences 12 as well as "supercontigs," which contain CDS as well as any flanking non-coding sequences. For 13 our analyses, we used only the supercontig sequences. We then filtered the sequences within loci 14 to remove those less than 150 bp long or shorter 25% of the average length for the locus.
15
After filtering, the number of genes recovered for each taxon varied widely among taxa 16 (from zero for D. scaphigera and 515 for Ficus macrophylla) and the number of taxa retrieved 17 for each gene differed sharply among genes (from two to 101). These extreme differences would 18 result in data set with a high proportion of missing data, which could impact the accuracy of both 19 phylogenetic reconstruction and divergence time estimate. Therefore, we filtered the data set 20 further by selecting 102 genes with high taxon occupancy and excluding taxa for which less than 21 30 of these genes were recovered (Table S1 ). analyzed as a single partition under the GTR substitution model. 2 We first ran baseml in PAML v4.9 with a strict clock model to estimate the rough mean 3 of parameters such as the shape parameter for the overall rate and the transition/transversion rate 4 ratio. Two steps are needed for divergence time estimation by approximate likelihood in 5 MCMCTree. We first estimated the gradient and Hessian, and then used them to estimate the 6 divergence times. We set the prior in both steps according to the estimates of baseml. In both 7 steps, we ran the process for 38.5 million generations, with the first 10% of the chain length 8 discarded as burnin, sampling a total of 10,000 generations at a frequency of once very 3,500 9 generations. Two independent runs with the same settings were conducted to confirm the 10 convergence of the MCMC. To check the influence of the prior on the estimation, we used 11 another prior setting (program defaults), followed the same steps as above, then ran the chain for 12 22 million generations, sampling a total of 10,000 generations at a frequency of once every 2,000 13 generations. After checking the convergence of the runs, we combined the results of them for 14 each prior setting. Two additional independent runs with the two different prior settings, but 15 without data, were also conducted to test the impact of the priors on the results. The convergence Sequencing and assembly statistics appear in Table S1 . Enrichment ranged from 0.34% to 84% 7 reads on target, with the enrichment found in Artocarpeae and Moreae (58% and 84% on target, Figure 2 ). Fatoua villosa was found to be sister to the remaining of Dorstenieae.
17
Malaisia scandens and Broussonetia papyrifera together formed a clade that is sister to 18 Allaeanthus. All genera of Dorstenieae sampled more than once were found to be monophyletic 19 with two notable exceptions. Trymatococcus oligandrus and Helianthostylis sprucei appear to be 20 nested in Brosimum, and Scyphosyce (two species) and Utsetela gabonensis were found to be 21 nested among early-diverging lineages of Dorstenia. Hereafter we refer to the clade of Brosimum, 1 Ma; crown node: 14.9-31.1 Ma). Runs with the prior only showed different results to those with 2 data, indicating the data had a significant impact on the posterior (results not shown). Results of 3 the two different prior settings were similar to each other (Table 2, Figure S2a ,b). Divergence 4 times estimated with the PL approach were all compatible with those from the Bayesian 5 approach (i.e., falling within the 95% credibility intervals) except the age of crown-group 6 Broussonetia s.l., which was significantly older with PL (Table 2, Figure S2c ). 7 Biogeographic history of Dorstenieae 8 We analyzed the data set with both the dispersal-extinction-cladogenesis (DEC) and 9 DEC+J (DEC with founder-event speciation) models. The time-stratified model fit the data 10 significantly better than the time-constant model in all analyses conducted (Table S2) , therefore 11 we focus mainly on the results from the time-stratified analyses here, unless otherwise mentioned.
12
In addition, the DEC+J model had a lower value of Akaike information criterion (AIC) than that 13 of DEC (Table S2 ). The ancestral distribution area of Dorstenieae was estimated to be the Success of the targeted enrichment strategy with herbarium specimens 10 Most (99%) of the samples in this study were from herbarium specimens (Table S1 ). 11 Some of them were collected more than 40 years ago and the amount of sample collections from 12 the herbarium was typically limited (around 3 to 20 mg) due to destructive sampling policies. 13 Three samples (Dorstenia aristeguietae, D. choconiana, and D. prorepens) were filtered by 14 HybPiper because of the low matching of reads to the reference. We excluded another fifteen 15 taxa for the low number of genes recovered (less than 30, Table S1 ). The lowest amount of DNA 16 used among the final 98 taxa retained in our dataset was 25.1 ng (Dorstenia brasiliensis). 17 Samples that were excluded ranged from being over 100 years old to 11 years old, while samples 18 that were included were collected as long ago as 1923. These results suggest that the degradation 19 of DNA in old herbarium specimens appears to have had little influence on this study. This may 20 be because of the short DNA fragments (on average less than 500 bp long) needed in the library Our results also suggest that the baits, which were originally designed for tribes 
Divergence times of Dorstenieae and its genera 18
Runs with or without data showed different results suggesting the data were informative.
19
Runs with different prior settings showed similar estimates, suggesting that our results are robust 20 to various assumptions on rate variation. The crown-group age of Dorstenieae was estimated in Table 2 ), suggesting the rapid divergence of the clade. The branch length between the stem and 22 crown group of the other Neotropical Dorstenieae lineage (Brosimum s.l.) was also short (ca. 12 model (Table S2) in both time-stratified and time-constant analyses. AIC has been argued not to 1 be a good criterion for models including both cladogenetic and anagenetic events due to a bias of 2 the likelihood to favor time-independent cladogenetic processes, a problem exacerbated with the 3 introduction of founder event-speciation in the model (Ree & Sanmartín, 2018) . Zero-estimate 4 for dispersal and strong counter-intuitive unparsimonious reconstruction may be signals for this 5 bias. These two phenomena were not observed in our reconstruction (Table S2, Figure S3 ). We 6 did not rely on model selection in this study. Instead, we emphasize that all of the models we This is not the case in our reconstruction ( Figure S1 ), and is likely due to our increased 10 taxonomic sampling and use of many more genes, and our reconstructions from both ML and 11 coalescent approaches strongly supported the non-monophyletic status of these sections. An (Table S1 ). As Scyphyosyce (Baillon, 1875)is 20 an older name than Craterogyne, Scyphosyce would take priority for the name of a new genus. and most densely sampled Dorstenieae phylogeny presented here will be a valuable resource for 11 further studies on character evolution in this fascinating tribe and will assist with future 12 taxonomic revisionary work. Pie charts for selected nodes represent the relative probability (proportional likelihoods) of 3 alternative ancestral areas (for full details, see Figure S3d ). Codes for distribution areas were the same as in Figure 1 discrete states see Figure 3 . 12   Table S1 . List of specimens collected in this study. Table S3 . List of ancestral distribution area estimated for several nodes by BioGeoBEARS. a) 9 time-constant models (model0); b) time-stratified models (model1) 10 a) 
13
Codes for distribution areas were the same as in Figure 1 
